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For some three decades, concerns about environment and, more 
recently sustainability, have spawned new ideas, policies and 
strategies, tools, and technologies. Observers of changes in 
these categories note several important trends, for example, a 
move from command-and control of production to a market- 
based system. Another trend is a broadening of focus from the 
production side only to include product systems under the 
policy makers' or designers' microscope. This move is just one 
aspect of a more fundamental shift - a broadening of bounda¬ 
ries towards a larger systems context. LCA and LCM represent 
steps along the path to such a systems view. At the same time 
that these two concepts developed, so did another systems-ori- 
ented idea, industrial ecology, taking its basic framework for 
analysis and design from natural ecological systems. Its evolu¬ 
tion has roots in several fields and disciplines including econom¬ 
ics, biology, engineering, thermodynamics, and more. The 
strongly interdisciplinary character of industrial ecology creates 
overlaps with these related fields and with distinctive methodo¬ 
logical areas, such as LCA or LCM. To get the most out of work 
in any of these, it is very important to promote communica¬ 
tion and collaboration among researchers and practitioners. 
Joint meetings, like the one organized in Barcelona in Decem¬ 
ber 2002 by SETAC and the International Society for Indus¬ 
trial Ecology 1 , can facilitate productive overlap and cross-talk, 
and help prevent the formation of hard boundaries. 

The recent move by SETAC and this Journal into life cycle 
management (LCM) intensifies the need to keep communica¬ 
tion channels open. A recent editorial by the editors of this 
journal [1] pointed to the expansion of the content to include 
LCM. In doing so they noted, "LCM is a concept rather than 
a method or a tool..." They went further and said, "The rela¬ 
tion between the concept and the tools...deserves a thorough 
and critical discussion." Editorials are not the place for thor¬ 
ough investigations, but can serve to examine critical issues. 
As concepts or as frameworks for practice, LCM and indus¬ 
trial ecology need to be distinguished from the tools that their 
practitioners employ. 

Let me begin with industrial ecology. Its origins are somewhat 
fuzzy, but most agree that the concepts that constitute the field 
arose from observers noting that flows of energy and materi¬ 
als in industrial economies have many features analogous to 
similar flows in ecological systems. Early researchers used the 
term industrial metabolism, again suggestive of a living sys¬ 
tem [2]. This ecological metaphor has produced two more or 
less separate sets of practice. The first, industrial ecology's 
objective side, is that of researchers and analysts trying to gain 


1 10th LCA Case Studies Symposium: 'Recycling, close-loop economy, sec¬ 
ondary resources' and 'Industrial ecology: From theory to practice,' organ¬ 
ized by SETAC Europe and ISIE, December 2-4, 2002, Barcelona, Spain 


a better and deeper understanding of industrial economies. 
They have developed tools along the way, for example, mate¬ 
rial flow accounting (MFA) and substance flow analysis (SFA). 
The analytic usefulness of the systems framework of indus¬ 
trial ecology has become apparent to planners and policy¬ 
makers charged with developing national and regional polices. 
Standard policy-making has generally ignored material flows, 
and is inadequate when addressing environmental resource 
issues and sustainability. 

A second, normative, as opposed to objective, aspect can be 
found in the work of others within the industrial ecology com¬ 
munity who see its concepts, particularly the ecological meta¬ 
phor, as a framework for designing (more) sustainable socie¬ 
ties. For them, natural systems can be seen as examples of 
sustainability showing robustness over long periods of time in 
ways not yet seen in human systems. The critical difference in 
this second manifestation of the concept is that the actors are 
involved in design rather than in normal, everyday activities. I 
believe that this distinction is very important. 

For me design is a special activity to be distinguished from the 
everyday business-as-usual work we all do in our firms, univer¬ 
sities, homes and so on. Normal activities are those we enter 
into routinely expecting that the tools we have available will 
function smoothly and produce whatever outcomes we have in 
mind (intend) at the time. We analyze and make decisions based 
on the tools’ outcomes. Excellent organizations and competent 
actors always have a full toolbox at hand so that, if one tool 
fails to work, they can readily pick up another. LCA, MFA, SFA 
are such tools. Managers, engineers, analysts and others use them 
to answer specific questions: for example, given two product 
designs, which is the better according to some set of environ¬ 
mental criteria. They produce metrics that help people judge 
how close they are to where they intend to be. It is often said 
that what cannot be measured cannot be managed. 

True enough, but management is not design. LCA is not the 
same as eco-design although it is an essential part of the proc¬ 
ess. Eco-designers first need to synthesize and create new arti¬ 
facts and artifactual systems before analyzing them to see if 
they are indeed improvements. An LCA may point to places 
along the product chain where improvements are most needed, 
but it cannot tell the designer how to make them happen. Ex¬ 
cept for what is normally considered to be fashion designing, 
design comes about when actors become unable to satisfy their 
routine, intentional desires by applying their existing toolboxes 
within the context of their current beliefs. Faced with such 
impasses, designers seek solutions to current problems or search 
out paths to new worlds by making metaphorical jumps to 
create new rules that are not available in their at-hand world. 
Although design is usually connected to the creation of arti¬ 
facts, I would also consider the development of strategies. 
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policies, and infrastructural networks in which artifacts live 
out their life cycles as design. 

Designers employ both metrics and metaphors in their work. 
But without the metaphors, their work is essentially engineer¬ 
ing, working within an established set of law-like rules [3]. 
Sustainability poses extraordinary difficult demands on design¬ 
ers today. Global trends indicate that our traditional rules for 
technological innovation, corporate strategies and public poli¬ 
cies are moving us in the wrong direction. New metaphors are 
needed. In this regard, industrial ecology, in my opinion, is very 
powerful. It draws on the ecological metaphor which offers to 
designers ideas distinct from those within their standard para¬ 
digms. These ideas are simple and are already being used to de¬ 
sign policies, strategies, and industrial complexes. The metaphorical 
aspects of industrial ecology include the notion of closing cycles, 
new forms of cooperative relationships in place of the competi¬ 
tive model of liberal markets, and the importance of (holistic) 
communities. All of these features can be found in symbiotic com¬ 
munities like Kalundborg, Denmark where one observes virtually 
no waste being accumulated [4], Process byproducts are inter¬ 
changed as feedstocks among the companies. 

The ecological metaphor of industrial ecology can be found in 
other concepts for designing sustainable systems, for exam¬ 
ple, Biomimicry, The Natural Step, the McDonough-Braungart 
principles, and much of Natural Capitalism. At the risk of 
offending some readers of this Journal, I would argue that 
LCM also fits under the metaphorical umbrella of industrial 
ecology. LCM reflects the interconnectedness of industrial sys¬ 
tems and the general need to close material cycles in designing 


sustainable societies. Analysts can use its tools to sort among 
alternative product/service management systems to discover 
the best of a set of alternatives. But, like MFA or LCA, even as 
a more robust toolbox, as it has been called [5], LCM has 
limited power to turn on the creative juices of a designer. At 
this stage in the evolution of the concept, LCM remains tied 
closely to LCA and retains much of its metrical sense. To be¬ 
come a powerful input to design, LCM must acquire a meta¬ 
phorical sense. My guess is that such a sense can be found 
within the normative side of industrial ecology. 

But what I think is not important. What is important is that 
all of these ideas continue to be developed together in a rich 
context of intellectual dialogue and growing number of prac¬ 
tical applications. Benjamin Franklin said at the signing of the 
American Declaration of Independence, "We must all hang 
together, or assuredly we shall all hang separately." Given the 
criticality of re-designing much of the world's institutions and 
technological systems to achieve a world that is sustainable, 
his words remain a clear message to all of us today. 
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2003 International Society for Industrial Ecology 
Second International Conference • June 29 - July 2, 2003 • 
University of Michigan, Ann Arbor, Ml, USA 

The International Society for Industrial Ecology is pleased to announce 
that the 2003 conference will be held June 29 - July 2, 2003. Hosted by 
the University of Michigan, Ann Arbor, Michigan, the second confer¬ 
ence is expected to bring together more than 300 individuals from busi¬ 
ness, engineering, environmental science, social science, government, 
and community development representing academia, industry, organi¬ 
zations, and agencies from around the world. 

Following a successful inaugural meeting held November 12-14, 2001 
in Leiden, the Netherlands, where over 250 participants explored re¬ 
search and applications related to the emerging field of industrial ecol¬ 
ogy, the Society is excited to expand and examine links with other envi¬ 
ronmental disciplines. Through a series of Technical Programs, Plenary 
Sessions, Short Courses, and a Poster Session, participants will exam¬ 
ine current research, applications, and best practices in industrial ecol¬ 
ogy. Students will have opportunities to network with each other and 
present their current research in Technical Sessions or the Poster Ses¬ 
sion. The conference will also feature Exhibitors. 

Evening events include a pre-conference reception, an All-American BBQ 
picnic, and a dinner at the Henry Ford Museum in Dearborn, Michigan. 
Ann Arbor is located 30 minutes west of the Detroit Metropolitan Airport. 

If you are able to spend a few extra days in Michigan, you may wish to 
explore the unique features that the Great Lakes region has to offer 
such as the Sleeping Bear Dunes National Lakeshore, Mackinac Is¬ 
land, or the Upper Peninsula. These sites are approximately a 5 hour 
drive from Ann Arbor. 

Co-Chairs: 

Gregory Keoleian, Co-Director Center for Sustainable Systems, 
University of Michigan 

Edgar Hertwich, Industrial Ecology Program, 

Norwegian University of Science and Technology 


Organized by: 

The International Society for Industrial Ecology and 
The Center for Sustainable Systems at the University of Michigan's 
School of Natural Resources & Environment 
The Center for Sustainable Systems (CSS) develops life cycle based 
models and sustainability metrics to evaluate the performance and to 
guide the continuous improvement of industrial systems for meeting 
societal needs. CSS promotes sustainability by developing these tools 
and knowledge in collaboration with diverse stakeholders so that better 
informed decisions are made. 

Special issues: 

Sustainable Transportation • Sustainable Consumption 

Conference Topics: 

01. Material/Substance Flow Analysis • 

02. Managing Energy and Greenhouse Gases • 

03. Thermodynamics of Energy and Material Systems • 

04. Life Cycle Assessment and Management • 

05. Biomaterials and Biocomplexity • 

06. Eco-lndustrial Parks and Networks • 

07. Policy Cases • 

08. The Social Dimensions of Industrial Ecology • 

09. Sustainable Cities and Regional Metabolism • 

10. Industrial Ecology in a Global Context • 

11. Industrial Ecology Tools: 

examples, practical experiences and, critical evaluation • 

12. Design for Environment • 

13. Sustainable Manufacturing • 

14. Input-Output Analysis in LCA and MFA • 

15.The Spatial Dimension of IE • 

16. Indicators, Metrics, and Corporate Sustainability Reporting • 

17. Sustainable Transportation • 

18. Sustainable Production • 

19. IE & Operations/Management Research • 

20. Other Topics 
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